Abstract. Interest in domain-specific search is growing rapidly, creating a need for domain-specific synonym discovery. The best-performing methods for this task rely on query logs and are thus difficult to use in many circumstances. We propose a method for domain-specific synonym discovery that requires only a domain-specific corpus. Our method substantially outperforms previously proposed methods in realistic evaluations. Due to the difficulty of identifying pairs of synonyms from among a large number of terms, methods have traditionally been evaluated by their ability to choose a target term's synonym from a small set of candidate terms. We generalize this evaluation by evaluating methods' performance when required to choose a target term's synonym from progressively larger sets of candidate terms. We approach synonym discovery as a ranking problem and evaluate the methods' ability to rank a target term's candidate synonyms. Our results illustrate that while our proposed method substantially outperforms existing methods, synonym discovery is still a difficult task to automate and is best coupled with a human moderator.
Introduction
Interest in domain-specific search has grown over the past few years. Researchers are increasingly investigating how to best search medical documents [7, 14, 16] , legal documents [10, 11, 19] , and patents [2, 21] . With the growing interest in domainspecific search, there is an unmet need for domain-specific synonym discovery. Domain-independent synonyms can be easily identified with resources such as thesauri, but domain-specific variants of such resources are often less common and less complete. Worse, synonyms can even be corpus-specific or specific to a subdomain within a given domain. For example, in the legal or e-discovery domain, an entity subject to e-discovery may use its own internal terms and acronyms that cannot be found in any thesaurus. In the medical domain, whether or not two terms are synonyms can depend entirely on the use case. For example, a system for detecting drug side effects might treat "left arm pain" as a synonym of "arm pain" because the arm pain is the relevant part. On the other hand, "left arm pain" would not be synonymous with "arm pain" in an electronic health record belonging to a patient who had injured her left arm. Furthermore, domain-specific document collections (e.g., e-discovery or medical) are often significantly smaller than the collections that domain-independent synonym discovery is commonly performed on (e.g., the Web). We present a domain-specific synonym discovery method that can be used with domain-specific document collections. We evaluate our method on a focused collection consisting of 400,000 forum posts. Our results show that our method can be used to produce ranked lists that significantly reduce the effort of a human editor.
The best-performing synonym discovery methods require external information that is difficult to obtain, such as query logs [33] or documents translated into multiple languages [12, 25] . Other types of synonym discovery methods (e.g., [31, 32] ) have commonly been evaluated using synonym questions from TOEFL (Test Of English as a Foreign Language), in which the participant is given a target word (e.g., "disagree") and asked to identify the word's synonym from among four choices (e.g., "coincide", "disparage", "dissent", and "deviate"). While this task presents an interesting problem to solve, this type of evaluation is not necessarily applicable to the more general task of discovering synonyms from among the many terms (n candidates) present in a large collection of documents. We address this concern by evaluating our method's and other methods' performance when used to answer domain-specific TOEFL-style questions with progressively larger numbers of incorrect choices (i.e., from 3 to 1,000 incorrect choices). While our proposed method performs substantially better than strong existing methods, neither our method nor our baselines are able to answer a majority of the questions correctly when presented with hundreds or thousands of incorrect choices. Given the difficulty of choosing a target term's synonym from among 1,000 candidates, we approach domain-specific synonym discovery as a ranking problem in which a human editor searches for potential synonyms of a term and manually evaluates the ranked list of results. To evaluate the usefulness of this approach, we use our method and several strong existing methods to rank lists of potential synonyms. Our method substantially outperforms existing methods and our results are promising, suggesting that, for the time being, domain-specific synonym discovery is best approached as a human-moderated relevance-ranking task.
Our contributions are (1) a new synonym discovery method that outperforms strong existing approaches (our baselines); (2) an evaluation of how well our method and others' methods perform on the TOEFL-style evaluations when faced with an increasing number of synonym candidates; (3) an evaluation of how well our methods and others' methods perform when used to rank a target term's synonyms; our method places 50% of a target term's synonym in the top 5% of results, whereas other approaches place 50% of a target term's synonyms in the top 40%.
Related Work
A variety of methods have been applied to the domain-independent synonym identification problem. Despite the limited comparisons of these methodologies, the bestperforming methods are reported to use query logs or parallel corpora. We describe the existing methodologies and differentiate our approach.
Distributional Similarity. Much related work discovers synonyms by computing the similarity of the contexts that terms appear in; this is known as distributional
